Abstract: This paper describes the life-cycle alcohol consumption patterns of Italian households by decomposing gender, cohort, age and time effects and estimates the importance of demographic characteristics using a double-hurdle model. The application is based on ISTAT households expenditure survey for the period 1997-2002 organized in cohorts. As expected, cohort and age effects are significant in both participation and consumptions. The significance of gender and geographic differences suggests important policy implications.
Introduction
The analysis of household expenditures on alcoholic beverages is interesting both from a public health and a socio-economic perspective. The analysis of alcohol consumption is receiving renewed attention aiming at preventing the negative effects of alcoholrelated behaviours, such as drunk driving, teenage alcohol consumption, alcoholism and other health problems, which are significantly contributing to current levels of mortality. Many studies have shown that most of the changes in alcohol consumption, in different time periods and birth cohorts, are due to a set of factors such as society's mobility across economic state, tax, prices, and the demographic structure of the household (Atkinson et al. 1984; Browning, 1987; Ruhm, 1995; Dee, 2001; Chaloupka et al., 2002; Pierani and Tiezzi, 2004) . The identification of non-price determinants of alcohol consumption is crucial for preventing alcohol abuse and the related health problems (Yen and Jensen, 1996) .
Descriptive analyses of alcohol consumption show that ageing significantly affects expenditure decisions and that consumption level are higher amongst successive birth cohorts at the same age (Evandrou and Falkingham, 2004) . Therefore, differences in household alcohol consumption among generations represent a main focus for public health analysts investigating the presence of health inequalities along the life-cycle. This paper first describes the dynamics of alcohol consumption in Italy present in the series of repeated cross-sections of the ISTAT household expenditure survey for the period [1997] [1998] [1999] [2000] [2001] [2002] . The trends in alcohol consumption are examined by cohorts in order to investigate the behaviour over the life-cycle. By decomposing alcohol expenditure in cohort and age effects we gain a clearer picture of the different patterns of consumption and of possible changes in preferences between older and younger cohorts.
Differently from other studies, we use individual rather than cohort means to account for cohort, age and time effects. Consequently, since many households have zero expenditures on alcoholic beverages, the choice of appropriate econometric techniques is crucial for the consistency of the empirical results. Further, we carry out a cohort-agetime decomposition of alcohol consumption in an extended double-hurdle model, emphasizing the importance of a bivariate generalization of the Tobit model (Jones, 1989; Jones, 1992; Labeaga, 1999) . The use of a double-hurdle specification allows us to analyse the determinants of participation and consumption decisions separately and to evaluate the effect of the household's demographic heterogeneity on alcohol consumption patterns.
The paper is organized as follows. Section 2 describes the dynamics of alcohol consumption by cohort. Section 3 presents the econometric specification and estimation technique with a special emphasis on the decomposition in cohort, age and time effects of alcohol expenditure used to assess the existence of a life-cycle pattern. Section 4 discusses the empirical results. Section 5 concludes the paper with the discussion of interesting policy implications.
Descriptive analysis of alcohol consumption
In this section, we illustrate the data used in the empirical analysis by describing the cohort classification and the lifetime profiles of Italian alcohol consumption.
Data and cohort definition
The dataset used in the empirical analysis includes six independent cross-sections of the Italian Household Budget Survey, conducted by the Italian Central Statistics Office (ISTAT) for the period 1997-2002 and covers a total of 140023 households (22362 in 1997, 21586 in 1998, 20930 in 1999, 23728 in 2000, 23918 in 2001, 27499 in 2002) .
The ISTAT survey provides a random sample of the population each year. Therefore, we lack a panel structure based on a fixed set of households sampled across the years. It is possible to track groups of households. For this reason, we group households according to the age of the household head (Browning et al., 1985) and track the cohorts over time.
A cohort can be defined as a group with fixed membership formed by individuals which can be identified as they show up in the surveys (Deaton, 1985) . Groups can be defined in different ways, as long as the membership remains constant through time.
The most natural representation is to consider an age cohort formed by individuals (household's heads) born in the same period. For this reason, we group the households on the basis of the head's year of birth, using five-years age bands cohorts. We decide to exclude from the sample all the households whose head was born after 1976 and before 1917, limiting the attention to those with head aged 21-80 in 1997 (who are aged 26-85 in 2002) . The sample size, after dropping these observations, reduces to 134515 households. All the remaining households are allocated to 12 five-years cohorts (with the first cohort representing all the households with head born between 1972 and 1976, aged 21-25 in 1997, until the twelfth cohort which includes those households with head born between 1917 and 1921, aged 75-80 in 1997) . The definition of five-years cohorts, together with the birth years and the size of each cell, are reported in Table 1 . As it can be noted, the size of all cohorts, with the exception of the first one, is sufficiently large and remains stable over the survey years. The dimension of the first cohort, on the other hand, is small mainly in the first two years of the sample, thus limiting the representativeness of the youngest cohort. Note: Cons. is the percentage of households with positive alcohol consumption in each cohort and year. 
Descriptive analysis
In this section we carry out a pre-estimation analysis of the data by examining the lifetime profiles of alcohol consumption. Figure 1 plots the average alcohol expenditure, obtained as the mean of alcohol consumption of each cohort from 1997 to 2002, against the age of household's head 1 . Alcohol consumption expenditures are expressed at 1995 constant prices, using the regional prices indexes published by ISTAT. In the figure, each connected line represents the consumption behaviour of a cohort over the 6 years of the sample period. For example, the first segment on the left represents the average consumption of the youngest cohort which is tracked between the ages of 21 and 30.
Since the cohorts are defined within a five-years interval and the sample covers a period of six years, each cohort overlaps five years with the next one. Cohort 1 is observed between ages 21 and 30, while Cohort 2 is observed between ages 26 and 35, and so on.
This representation permits some preliminary consideration about the presence of age and cohort effects (Kapteyn et al., 2003) . The vertical difference between lines measures the cohort-time effect. The differences between consumption levels for those households with the same age 2 but different year of birth can be explained by the presence of significant generational (or cohort) effects. The difference along the same line measurers the age-time effect. Since we have defined five-years cohorts, it is possible to track the behaviour of households with different ages within each cohort in order to evaluate the effect of the population aging. However, it is important to underline that, at this stage, it is not possible to disentangle cohort effects from age and time effects. In order to implement this disaggregation, we need an econometric model through which we can explain household consumption behaviours and obtain a decomposition of cohort, age and time effects, as it will be done in the next section. Alcohol consumption appears to be higher among adjacent cohorts at the same age, suggesting the presence of positive cohort effects for almost all the cohorts. This positive cohort effect is evident between cohort 3 and 4, but it is much more significant for the oldest cohorts, particularly for those households born between 1937-1941, 1932-1936 and 1927-1931 . The age-effect is also significant. The young and middle-age cohorts display a notable growth in alcohol consumption as their age increases; old cohorts, on the other hand, are characterized by a decline in alcohol expenditure, which is particularly evident from the eighth cohort onward.
In order to further investigate the pattern of alcohol consumption, we carry out a disaggregated analysis by dividing the households according to the gender of the household head and to the area of residence.
Figure 1 -Average expenditure on alcoholic beverages by age and cohort Figure 2 shows the different life-cycle profiles of average alcohol consumption of male and female-headed households. The comparison of the two graphs reveals that the level of consumption is always higher for the male-headed families. In the youngest and oldest cohorts the expenditure on alcoholic beverages of male-headed households is almost as twice as the expenditure of female-headed households. Moreover, the consumption profiles, even if they are both characterized by the presence of a hump, are considerably different. For the male-headed households, alcohol consumption reaches its peak at age 58, while the peak of alcohol consumption for female-headed families is reached earlier at around age 40. The level of alcohol consumption of the male-headed families remains high also in the last part of the lifecycle declining considerably only in the oldest cohort. Analysing the profiles of Figure 2 , we note the presence of significant positive cohort effects for both middle-age and old cohorts of male-headed households.
Concerning the age effect, young and middle-age cohorts are characterized by an increase in alcohol consumption as they age, while the expenditure on alcoholic beverages in old cohorts displays a slight downward trend. On the other hand, for the female-headed families no clear pattern for both cohort and the age effects can be clearly identified. interpreted as the result of both differences in preferences, due to the fact that the South is not a traditional wine producing and consuming area, and income effects, considering the relatively lower income levels of this area.
On the other hand, both in the North and in the Centre, the level of alcohol consumption remains high also in the last cohorts. It is worth noting that, in the Centre, alcohol spending reaches its peak at age 26. The expenditure on alcoholic beverages of the households aged 26 in both the first and second cohort, in fact, reaches a value close to 25 Euros per month, which is well above the level of all the other households in the sample. Concerning the analysis of cohort and age-time effects, from Figure 3 it is possible to note the presence in the North of a positive age effect, with alcohol consumption increasing with the age of the households up to the sixth cohort. From the seventh cohort onward the level of alcohol consumption tends to decrease as households age. In contrast, in the Centre and especially in the South, a negative age-time effect characterizes the life-cycle profile of alcohol consumption. Interestingly, the graphs of between the eldest cohorts, particularly from the eighth cohort onward. In the South, this positive cohort-time effect is evident also between the middle-age cohorts.
Econometric Method

Modelling alcohol consumption
In order to evaluate the determinants of household expenditures on alcoholic beverages, we place special attention on the analysis of the life-cycle pattern of alcohol consumption aiming at identifying and modelling the structure of generational and age effects by means of a cohort-age decomposition of alcohol consumption patterns.
Household expenditure surveys represent an important source of data to analyze the behaviour of private consumption. The use of microdata permits evaluating the effect of household characteristics and provides the degrees of freedom necessary to estimate a large number of parameters. However, household consumption surveys are often characterized by a significant proportion of observations with reported zero expenditures. This fact makes the choice of appropriate econometric techniques crucial for the consistency of the empirical results (Maddala, 1983; Amemiya, 1984) .
Most demand studies have used the Tobit model (Tobin, 1958) (Jones, 1989; Blaylock and Blisard, 1993, Yen and Jensen, 1996; Garcia and Labeaga, 1996) , hypothesizing that participation and consumption decisions stem from two separate individual choices. In the present analysis, we use different double-hurdle models to analyze household alcohol expenditure patterns. We devote particular attention to the specification of the stochastic structure of the model by testing whether the conventional assumption of independent errors across the participation and consumption equations is acceptable.
The double-hurdle model, originally proposed by Cragg (1971) , assumes that individuals (or households) make two decisions concerning the purchase of a certain good. Each decision stage is determined by a different set of factors. According to the behavioural content of this model, two separate hurdles must be passed before a positive level of consumption can be observed. In the context of alcohol consumption analysis, both hurdles can be viewed as the outcome of an individual choice. The first hurdle involves the decision about whether or not to consume alcoholic beverages (participation decision). It is reasonable to assume that the choice of consuming alcohol, just like the decision to smoke, is both an economic decision and is influenced by social and demographic factors (Blaylock and Blisard, 1993) . These factors are independent of the quantity consumed and are related to the perception of drinking as a form of social behaviour. The second hurdle concerns the level of alcohol consumption (consumption decision). Separating the two decision stages is particularly relevant for modelling alcohol consumption, since the decision to drink can be assumed as mainly related to social factors, like the prestige or stigma of drinking among different social groups, and the decision of how much to drink can be viewed as a more private or individual decision depending on the personal rate of impatience.
We now turn to the econometric specification of the model. Both hurdles are assumed to be linear in the parameters ( , α β ), with additive disturbance terms u and v, randomly distributed with a bivariate normal distribution. The matrices z and x include the variables that are assumed to influence participation and consumption decisions, respectively. Formally, following Jones (1989) and Pudney (1989) , the bivariate model can be written as:
i) Observed consumption: (Heckman, 1979) in which zeros are not affected by the consumption decision, zero consumption is the result of either participation or consumption decisions and potential drinkers may have zero alcohol expenditures.
Assuming that the error terms of the participation and consumption equations are correlated allows for the possibility that the two decisions are made simultaneously. In particular, we assume that u and v are distributed as a bivariate normal:
where ρ is the correlation coefficient.
Denoting zero consumption as 0 and positive consumption as +, the likelihood function for the full double-hurdle model with dependence between u and v can be written as:
a) Double-hurdle model with dependent error terms
where p denotes probability, Φ and φ are distribution and density functions, respectively, and ( )
In empirical applications of double-hurdle models it is common to assume that u and v are independent (i.e. 0 ρ = ). Under this hypothesis we obtain the original formulation proposed by Cragg (1971) :
This model hypothesizes that participation and consumption decisions are made separately and that there is a feedback effect from the quantity of possible consumption to the participation decision (Atkinson et al., 1984; Deaton and Irish, 1984) . In the present analysis, differently from other studies (Yen and Jensen, 1996 
The Heckman model is further simplified if the participation and consumption equations are independent, that is 0 ρ = . In this case the double-hurdle reduces to a probit for participation and a ordinary least squares for the consumption equation using observations on alcohol drinkers only (Heckman, 1979; Maddala, 1983; Jones, 1989) .
In order to complete the analysis of the double-hurdle specifications, we consider the infrequency of purchase model (Deaton and Irish, 1984; Blundell and Meghir, 1987) .
None of the models presented so far, in fact, take into account the possibility that the survey period is too short for a positive expenditure to be observed, which is one of the most common sources of zeros in demand analysis.
The infrequency of purchase model consists in a latent purchase equation expressed as a linear function of z exogenous variables ( PD z u α * ′ = + ), which models whether or not a purchase is observed in the survey period, and a latent expenditure equation specified as equation (3). This model differs from the double-hurdle in the way the purchase decision is connected to actual expenditure: 
In the ISTAT survey, data on alcohol consumption, as for all the expenditures on commonly used non durable goods, are recorded for a one-week period only. This short recall period, together with the high proportion of non-consuming households, introduces some room for undetected infrequency of purchase. However, for commodities like alcohol, it is unlikely that observed zero expenditures capture infrequent purchases considering that they probably stem from conscious abstentions or corner solutions (Garcia and Labeaga, 1996) .
The likelihood functions of the alternative nested and non-nested specifications considered in this section, along with the respective nesting restrictions, are summarized in Table 2 . (1 ) Garcia and Labeaga (1996) Notes:
Disaggregating cohort, age and time effects
In the context of the double-hurdle approach, several empirical analyses have verified the existence of a life-cycle pattern in alcohol participation and consumption decisions 3 .
Our aim is to investigate the presence of generational and age effects on alcohol expenditure by including a linear cohort-age-time decomposition (Deaton and Paxson, 1994; Deaton, 1997; Attanasio, 1998; Deaton and Paxson, 2000; Blisard, 2001; McKenzie, 2002) in an extended double-hurdle specification.
We express observed alcohol consumption as a function of the household's head age and birth-year cohort and of two sets of socio-demographic and economic variables which are hypothesized to separately affect household participation and consumption decisions. Formally, the econometric model can be written as:
where ln c is a vector of observed consumption (in logarithmic terms), By estimating equation (12), we are able to decompose the age, cohort and year effects. The first effect gives the typical age profile associated with lifecycle changes, the second represents the trend that is associated with generational effects, and the third effect accounts for the aggregate effects that may temporarily move the households off their trend and age profiles (Deaton, 1997) . This decomposition is obtained under the assumption of absence of interactions between age, cohort and year effects, so that the estimated coefficients should be considered as representing the net effect of these variables on observed alcohol consumption.
Considering that birth-cohorts are created by grouping the households on the basis of the head's year of birth; as already mentioned, we exclude from the sample all the households whose head was born after 1976 and before 1917. Twelve cohort dummy variables are then created for each five-year cohort. In the same way, thirteen age dummy variables are created, starting from age 21 and ending with age 85, and six year dummies are defined for all the years of the sample (1997) (1998) (1999) (2000) (2001) (2002) .
The specification described in (12) models the a, b and a+b matrices of dummy variables linearly. The year in which each household is observed is equal to the age of the household head, a, plus his year of birth, b. For this reason, it is not possible to identify the effect of a, b and a b + in equation (12) and any trends in the data can be arbitrarily attributed to either the year effect or to a combination of age and cohort effects. To overcome this problem, following Deaton and Paxson (1994) , we assume that the time effect captures cyclical fluctuations that average zero over the long run.
This is equivalent to assume that any trend in the data can be interpreted as a combination of age and cohort effects and are therefore predictable. The time effect then reflects the influence of macroeconomic shocks or the residual effect of non-systematic measurement error (Jappelli, 1999) . This assumption leads to the necessity to drop one column from both the age and cohort matrices of dummy variables, and the first and second year dummy variables. Moreover, the remaining year dummy variables are included in the model in a normalised form:
where t d is the usual zero or one dummy variable. This transformation implies that all the year dummy variables sum to zero and makes the year effects orthogonal to a time trend:
The coefficients of the first two years dummies, namely 1 D and 2 D , can be then recovered given the fact that the year effects sum to zero.
Model Specification and Empirical Results
This section presents the estimation results of the decomposition of alcohol consumption into cohort, age and time effects within a generalized double-hurdle specification including a set of exogenous variables to control for socio-demographic effects.
This analysis uses household monthly expenditure on alcoholic beverages as the dependent variable. As prices are not collected in the ISTAT Italian Household Budget Survey, we treat the surveys as series of cross-sections and assume that all households face the same relative prices changing over time (Yen and Jensen, 1996) . The ISTAT survey only records the value of household expenditures. Therefore, quantity and quality effects cannot be identified and analyzed. Since the survey does not provide information on the presence of alcohol drinkers within the household, inference on participation in alcohol consumption has to be made on the basis of recorded expenditure, identifying non-consuming households as those with zero alcohol expenditure. Using household data to model alcohol consumption, which is mainly the result of an individual decision, may generate a bias in the analysis of consumption behaviour. For this reason, it is necessary to correctly account for family size, composition effects and for those socio-economic characteristics of the household which play an active role in modifying individual preferences.
We model household expenditures on alcoholic beverages as a linear combination of explanatory variables that are assumed to separately affect participation and consumption decisions. The selected explanatory variables, together with their sample statistics, are described in Table 3 . All expenditure variables are expressed in real terms, by deflating current values using ISTAT regional price indexes, in order to account for price variability across regions.
A specification issue in double-hurdle models concerns the choice of the regressors to be included in participation and consumption equations. As it is known, the choice of the explanatory variables does not rest on any a priori theory and may be somewhat arbitrary. The independent variables considered are intended to encompass the determinants of both alcohol participation and consumption decisions and their choice rests on suggestions taken from previous empirical literature (Blaylock and Blisard, 1993; Yen and Jensen, 1996; Angulo et al., 2001; Yen, 2005a ) and on more specific issues connected with identification problems. Their inclusion in either participation or consumption equations is justified by economic, demographic and sociological factors, such as habit formation, information and social awareness on damages and health risks connected with alcohol consumption.
Considering that the main objective of this study is to verify the existence of intergenerational and life-cycle patterns in alcohol participation and consumption decisions, the cohort-age-time decomposition structure is included in both the equations.
Moreover both participation and consumption decisions are expected to be influenced by the presence of children under fourteen years old within the household (Child014), region (North, South) and location of residence (City), gender (MaleHH), marital status (Single), education level (Education) and occupation (Occupation) of the household's head. (Jappelli, 1999) . This issue could make the identification of the age profile difficult, since the age effects could be captured by the additional regressors (McKenzie, 2002) . Conversely, when the estimated parameters of socio-demographic and economic variables as well as the parameters of age effects are statistically significant, identification problems are negligible.
The inclusion of the same set of regressors in each hurdle makes it difficult to identify the parameters of the model correctly and exclusion restrictions must be imposed. In empirical applications the first hurdle is usually assumed to be a function of non-economic factors affecting household's consumption decision, so that income variables can be excluded from the first equation (Labeaga, 1999; Newman et al., 2003) . The exclusion of economic variables is motivated by the discrete random preference theory suggesting that sample selection is determined exclusively by noneconomic factors (Pudney, 1989; Yen, 2005a) .
In the participation equation, an additional variable indicating whether or not the household consumes tobacco (Smoke) is included to capture joint habits (Blaylock and Blisard, 1993) .
In the consumption equation, household total expenditure (Income) has been introduced both linearly and with a quadratic term (IncomeSqr) to better reflect the shape of the Engel curve in alcohol consumption. We also included the number of adult components distinguished by gender (AdultMales and AdultFemales) to control for both household composition effects and gender differentiated behaviour. Moreover, household tobacco expenditure (Tobacco) is included in the double-hurdle models to verify the presence of complementary relationships with household expenditures on alcoholic beverages. Finally, seasonal changes in alcohol expenditures are taken into account by means of three seasonal dummies (Quarter1, Quarter2, Quarter3) assuming an impact on expenditure decisions only (Keelan et al., 2005) . It is worth noting that the regional and seasonal dummies are included in the model to control for the regional and seasonal price variations in order to reduce the possibility of misspecification problems (Yen and Jensen, 1996) .
In order to correctly model household alcohol consumption behaviour, the choice of the model specification that best rationalizes alcohol consumption data is crucial. In this analysis the censoring mechanism of the dependent variable is modelled by means of alternative nested and non-nested specifications as shown in Table 2 . The model selection process follows a sequential strategy. The dependent double-hurdle model is tested against its independent counterpart. The result of the test is presented in the first row of Table 4 on the basis of the LR test, the hypothesis of independence of the double-hurdle specification is rejected at the 1% significance level, implying that the two decisions of participation and consumption are adopted simultaneously. The censoring mechanism of the independent double-hurdle is then tested against the standard Tobit model. Conventional and adjusted (Vuong, 1989 ) LR tests strongly reject the Tobit specification confirming the presence of separate individual choice structures for participation and consumption decisions. cases to the first-hurdle dominance model because it is a more general specification and allows the possibility that current non-alcohol drinkers could be eventually induced to consume wine (Blaylock and Blisard, 1993 To determine whether or not the cohort and age effects are jointly statistically significant we perform the Wald test as shown in Table 5 . Due to the fundamental lack of identification of cohort, age, and time effects, an extensive specification testing is necessary to verify the models' stability under alternative assumptions (Kerr et al., 2004) . The Wald test statistics suggest that age and cohort effects are statistically significant ( < 0.01 p -value ) in both participation and consumption equations. The estimated parameters of the dependent double-hurdle model are reported in Table 6 along with the independent double-hurdle, the first-hurdle dominance and the full dominance models. It is worth remarking that the estimated parameters have same signs and comparable dimensions across specifications.
In the discussion of the dependent double-hurdle results, we focus on the analysis of the cohort-age-time decomposition. However, we do not comment on the estimated parameters of the year (time) effects because they can be considered as a measure of the residual influence of non-systematic errors, rather than representing the impact of macroeconomic shocks on consumption (Jappelli, 1999) , considering that our sample is built on only six repeated cross-sections covering the years from 1997 to 2002.
We find significant evidences indicating the existence of a life-cycle pattern for both Since the alcohol participation and consumption decisions are not based on the same decision-making structure, we illustrate the differences considering the age decomposition variables. Although the age effects are in general statistically significant as shown by the Wald statistic in Table 4 , it is important to remark that while in the consumption equation almost all age parameters are significant and with an expected negative sign, in the participation equation the age parameters exhibit a positive sign for the first 9 classes (until age class 61-65) though none of these coefficients are statistically significant. This evidence is confirmed by the non-rejection of the joint hypothesis that alcohol participation decision between the ages 21-65 is not affected by ageing ( 2 (8) 11.67
). For the older classes the parameters of the age dummies in the participation equation are negative and statistically significant, Turning to the consumption equation, income exerts a positive and significant effect on household alcohol consumption, while the coefficient associated to income squared is negative. This implies that expenditure on alcoholic beverages rises as household income increases, but at a decreasing rate. These results are in line with the findings of previous works (Ruhm, 1995; Yen and Jensen, 1996; Angulo et al., 2001) , confirming that income is an important determinant of household alcohol expenditure.
The number of adult components has been included in the model to verify whether the household increases alcohol consumption as the number of adults increases (Angulo et al., 2001) . In this study, we include the number of adult components distinguished by gender to investigate the increasing "feminization" of alcohol consumption in Italy. In the empirical literature, family composition has been often found to be non-significant in modifying the potential household behaviours in alcohol consumption. In our sample, the results show that the impact of AdultMales on alcohol consumption is positive and significant, while the parameters of AdultFemales have a negligible and non-significant effects. As a consequence, the model indicates that larger households with male components have a significantly higher alcohol consumption.
We now consider the estimated parameters of the household socio-demographic characteristics included in both participation and consumption equations. These parameters indicate that living in urban areas, having children aged 0-14, being an individual with high education and white collar employment reduces the likelihood that a household participates and consumes alcohol. The estimated coefficients for the dummy variable indicating the gender of the household's head reveal the existence of gender-differentiated behaviours, with male headed households presenting both a higher probability of participating and higher alcohol expenditures.
It is worth noticing that the working status of the household's head significantly affects alcohol consumption behaviour. Differently from the results of Blaylock and Blisard (1993) the job condition is associated with a lower alcohol consumption. Similar to the effect of working status on alcohol consumption, the negative impact of education of the household's head is coherent with the results of Kerr et al. (2004) , but it is in contrast with investigations based on sub-samples of men (Blaylock and Blisard, 1993) or of alcohol product (Kerr et al., 2004) . Concerning this last case, the sign of education (and working status) may depend on the different patterns of each alcohol components, such as beer, wine or spirits.
The dummy for single-adult households has a negative effect on alcohol participation, while it positively affects consumption decisions. Single adult households are less likely to participate to alcohol consumption, but, conditional on participating, they spend more than other households. The negative effect on the probability of participation can be attributed to the fact that single-adult households are mainly concentrated in the oldest age classes (aged between 65 and 80) and it is connected to the negative sign of the estimated age parameters in the participation equation.
Important sign differences are found for the variables related to the region of residence (North and South). These variables are both significant and negative in the participation equation, whereas the estimated parameter is significant and positive in the consumption equation only for the northern area. In this case, there is not an intuitive explanation. To deepen the investigation of the observed heterogeneity in alcohol consumption, we disaggregate the analysis according to the geographical distribution of the families. Moreover, in line with the evidences highlighted in the descriptive analysis of Section 2 and the results of the aggregate double-hurdle model, we consider gender effects in alcohol consumption behaviours.
Concerning the alcohol consumption decisions of male and female-headed households, a disaggregated estimation is interesting for comparing the different patterns of the generational effects (Greenfield and Kerr, 2003; Gibson and Scobie, 2001 ). In the Appendix (Table A .1) we report the structure of our sample, dividing the households according to their composition and to the head's gender, in order to obtain some preliminary information on the presence of gender-differentiated alcohol consumption behaviours. The estimated parameters of the models are reported in Table   A .2 in the Appendix. The dependent double-hurdle model is found to be the specification that best fits the data for male-headed households, while the Cragg model performs better for female-headed households 6 . This result provides support to the existence of a consumption behaviour differentiated by gender, revealing a different decision structure for the female-headed families. This evidence is in line with the findings of other empirical studies (Yen, 2005b) . The LR test implemented to verify the independence of the error terms of the two hurdles is rejected at the five percent level for male and non-rejected for female. The values of the 2 χ statistics are 10.92
) and 1.84 ( = 0.175 p -value ) for male and female, respectively. We remark that the restriction of the Cragg model to the Tobit specification for the femaleheaded households is largely rejected by the data. As previously done, Wald tests are performed to verify whether or not the cohort and age effects are jointly statistically significant for male and female-headed households.
The tests, reported in Table 7 , show that the age and cohort effects for male-headed households are highly significant for both the participation and consumption equations, while for the female-headed households only the cohort effect in the alcohol consumption equation is significant. We conclude that the age effects do not influence whether or not female-headed households participate and consume alcoholic beverages.
It is important to remark that the parameters of cohort effects for females show a slight decrease of alcohol consumption moving away from the old generations to the middleage generations (cohort 8, year of birth 1937-1941) , while there is an increase of alcohol consumption in cohort 7 (year of birth 1942-1946) . Subsequently, the pattern decreases among the female youngest cohorts. A likely explanation of this pattern can be the social acceptance of drinking and smoking by women as a form of emancipation starting from the late 60's and the late awareness of the social risks of alcohol-related pathologies.
The cohort and age profiles of consumption equations are described in Figure 5 . The fact that cohort effects are less marked for the female-headed households, while age effects are relatively more significant for male-headed households is suggestive of a significantly different behaviour. Alcohol consumption levels of the male-headed households slightly rises up to age 56 and rapidly decreases thereafter. Conversely, we note that the only statistically significant age effect for females is related to the evident break in the continuous decreasing pattern of alcohol consumption for the age class 36-40, which corresponds to the age with the highest frequency of problematic alcohol use by women (Scafato and Russo, 2004) . Turning to the analysis of the specific impacts of socio-demographic characteristics (Table A .2 in the Appendix), we concentrate our attention on the sign changes between male and female-headed households in the participation and consumption equations.
The estimated parameter of the single household dummy shows a significant and a negative value in the participation equation only for the female-headed households. On the other hand, in the consumption equation, the estimated parameter is significant and positive for the male-headed, whereas the sign is coherent with the participation equation for the female-headed households. This result indicates that in male-headed households, being a single leaves the probability to consume alcoholic beverages unchanged, but, conditional on participating, it increases the level of alcohol consumption.
It is important to note that the level of education has a different impact on male and female-headed households. The alcohol participation equation presents a significant and positive impact of high education for the females, while the coefficient is negative and significant for the male-headed households. This result is not confirmed in the consumption equation where education does not impact significantly on the femaleheaded households. The presence of heterogeneous consumption behaviours between male and female-headed households is further confirmed by the different effects of the regional dummies, highlighting a reduced participation and lower consumption level for the female-headed households in the South.
Another way to characterize the heterogeneity of alcohol consumption behaviour consists in carrying out the cohort-age-time decomposition for the North, Centre and South of Italy in order to assess the presence of territorial differences in alcohol participation and consumption decisions. The estimated double-hurdle models are presented in the Appendix (Table A. 3). It is worth remarking that model specification tests show that the dependent double-hurdle model is the model that best interprets the data only for the North, while for the Centre and South of Italy, the Cragg specification is more appropriate. In the last two cases, the restriction to the Tobit specification has been strongly rejected.
The cohort-age-time decomposition applied singularly to the participation and consumption equations shows highly significant values of cohort and age effects for both participation and consumption equations in the South, while the cohort effect in the North and the age effect in the Centre are not significant in the participation and consumption equations, respectively (Table 8 ). The age effect in the North is more ambiguous. In fact, the results of the statistical tests, along with the non-significance of many age and cohorts parameters, suggest the necessity of exploring the differences between the coefficient signs of the participation and consumption equations, already revealed in the general model. 
-value
). This cohort pattern is associated with a negative and decreasing age effect in the oldest age classes. Secondly, it is interesting to note that the behaviour in the South of Italy is markedly different from the behaviour in the North. The South of Italy is characterized by a pattern of consumption of alcoholic beverages connected to the food habits of the household, which explains the decline of alcohol expenditure among the youngest cohorts and the negative signs of the age effects parameters. As already found for the male and female sub-samples, the heterogeneous pattern of alcohol consumption among macro-regions depends on different social models.
These evidences can be complemented by the analysis of the effects of the sociodemographic characteristics of the household. We note that being a single significantly affects alcohol participation mainly in the South, where the likelihood of participating increases as the dimension of the family grows. Conversely, the consumption equation
shows that the single household dummy does not affect alcohol expenditure in the South and in the North, while the estimated parameter is positive and significant in the Centre.
Moreover, the education level of the household's head seems to have a different effect across regions, influencing only the consumption levels of the South of Italy where people with higher education attainments tend to consume less alcohol.
Concluding remarks
The recent availability of regular collection of cross-sectional surveys has increased the possibilities of understanding the factors affecting alcohol consumption while controlling for heterogeneous behaviours across households. In this paper, we have proposed an empirical strategy to account for the non-price determinants of alcohol consumption using a double-hurdle model. The econometric execution has been designed to separately model alcohol participation and consumption decisions and to decompose the cohort, age and time effects to explain the life-cycle patterns of observed expenditures on alcohol beverages.
The results, based on a sample of Italian households, show that both the cohort-age and tobacco consumption are found. Finally, the data show that being a single determines a lower probability of drinking alcoholic beverages, but conditional on participating, the consumption levels are higher.
Some additional indications are found when we condition the data by gender and geographical areas. With respect to male behaviour, the cohort effects do not influence the alcohol participation decision of female-headed households, showing a slight increase of alcohol consumption in middle-age generations and a decrease among younger cohorts. This result does not surprise because much public health information on alcohol-related pathologies has been directed mainly towards the female world and it has been understood by younger generations. Finally, the extension of the analysis to geographical sub-samples appears to be significant in explaining the decline of alcohol participation and consumption in the youngest cohorts of the southern areas of Italy.
The different patterns for the geographical areas improves the analysis of household's alcohol expenditure, suggesting the importance of using socio-anthropological models connected to alcohol consumption behaviours as an instrument to reduce policy inefficiencies justifying a decentralization of public health policies. Notes: Asterisks indicate levels of significance: *** = 0.01, ** = 0.05 and * = 0.10.
